Pimenta-Marques et al. have discovered, potentially, a mechanism behind the disappearance of centrioles in female gametes during meiotic division [1]. Researchers first recognized this event in the early 1930s, but the driving force behind the disappearance remained unknown, as were the effects on centrioles that perpetuated through meiotic division.
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Pimenta-Marques et al. have discovered, potentially, a mechanism behind the disappearance of centrioles in female gametes during meiotic division [1] . Researchers first recognized this event in the early 1930s, but the driving force behind the disappearance remained unknown, as were the effects on centrioles that perpetuated through meiotic division.
After dividing the process of oogenesis into three stages, Pimenta-Marques et al. determined the stages and manner in which centrioles began to disappear from developing oocytes of Drosophila melanogaster. Rather than whole centrioles disappearing, certain components of the structures decreased throughout the mid to late stages. ANA1, a centriole-specific protein and stable centriole marker, concentrated in the vicinity of the nucleus through the late stages, indicating the presence of centrioles at that point. However, investigators did not locate any trace of centrioles at the meiotic spindle once the nuclear envelope began to break down. This finding alters our previous understanding of centriole disappearance by marking their presence in much later stages of oogenesis.
Investigators tested additional centriole and pericentriolar protein matrix (PCM) components to determine exact breakdown timing. SAS6 and BLD10/CEP135 comprise the cartwheel structure of the centriole; while SAS6 was found throughout late stages of oogenesis (similar to ANA1), oocytes with BLD10 began to decrease, indicating that centrioles do in fact break down piece by piece rather than as a whole structure. Comparatively, PCM components such a c-tubulin (microtubule nucleation factor), SPD2/CEP192 (c-tubulin recruiter), and SAS4/CPAP (centriole component that recruits PCM) demonstrated loss or decreases as early as the mid-stages, with substantial decreases by the late-stages. Given this, PimentaMarques et al. were able to narrow the window of centriole degradation to specific late stages 11-13 by calculating the presence of ANA1. Complete elimination of centrioles occurred by late stage 14.
This finding establishes that centrioles are only effectively destabilized when all PCM components are gone. A PCM regulator, Polo-like kinase 1 (Polo), restricts meiosis to the oocyte in early stages and triggers the breakdown of the nuclear envelope. This regulator appeared in 89% of early stage oocytes, but this number dropped in mid-to late-stage oocytes, coinciding with PCM degradation.
When Polo was overexpressed and artificially tethered to centrioles by a Polo ortholog, 90% of oocytes showed the continued presence of centrioles throughout late stages; control oocytes showed minimal levels of centriole markers. The preserved centrioles interacted with the spindle and disrupted meiotic organization. Surprisingly, eggs seemed to develop normally, but only 1% of these eggs actually hatched as compared to the 75% hatch rate of controls, indicating high rates of aberrant embryo development.
This study connects centriole retention through meiotic and mitotic divisions in the embryo to female sterility, offering possible explanations behind early-term embryo fatality. Additionally, this study challenges the concept of centrioles as inherently stable structures through its elucidation of both the instability of maternal centrioles and the necessity of this disappearance for proper embryogenesis.
